In this paper, we report the endophytic microbial diversity of cultivated and wild Oryza 31 sativa plants including their functional traits related to multiple traits that promote plant 32 growth and development. Around 255 bacteria were isolated out of which 70 isolates were 33 selected for further studies based on their morphological differences. The isolates were 34 characterized both at biochemical and at the molecular level by 16s rRNA gene sequencing. 35
INTRODUCTION 57
In a natural ecosystem, all the healthy and asymptomatic plants host a diverse group 58 of the microbial community including bacteria, fungi, viruses and protista collectively, 59
known as plant microbiota (Hiruma et al., 2016) . Among the plant-associated 60 microorganisms, endophytes are the bacterial and fungal population colonizing within a plant 61 tissue for a part of its life cycle without showing any apparent pathogenesis (Tan and Zou, 62 6 equal quantities of each culture just before application. Prior to preparation of consortia, 172 compatibility of isolates was checked according to Fukui (1994) . 173
Experimental design 174
The experiment was arranged in a complete randomized design (CRD) with five 175 replications per treatment. The test was performed with six different treatments with 176 compositional differences in bio inoculum, organic compost (vermicompost) and inorganic 177 fertilizers. A control set of pot was maintained without any treatment to replicate the 178 controlled environment. Treatments designed were T0: Soil (Untreated); T1: Soil + Chemical 179 fertilizer (NPK); T2: Soil + Vermicompost; T3: Soil + Bioinoculum; T4: Soil + 180 Vermicompost + Bioinoculum; T5: Soil + ½ NPK + ½ Vermicompost; T6: Soil + ½ NPK + 181 ½ Vermicompost + ½ Bioinoculum. 182
Pot preparation 183
Soil from rice farming fields was collected, air-dried and sieved. Chemical fertilizer 184
Nitrogen, Phosphorus, and Potassium (NPK) were used in a ratio of 40:20:20 kg/hectare. 185
Vermicompost was used in a ration of 300gm/10kg of soil. In bioinoculum treatment, each 186 pot received 20 ml of bacterial inoculum. 187
Seed sowing and harvesting of the plants 188
Rice seeds were soaked in sterilized water in a Petri dish for 24 hours. The water was 189 drained off and the seeds were kept in a closed Petri dish in warm conditions for 2 days. 
Statistical analysis 199
Data from the quantitative analysis of plant growth promoting traits and pot culture 200 experiment were analyzed by one-way analysis of variance (ANOVA). Statistical analysis 201 was performed by using SPSS software (version 18). Significant differences between means 202 were compared using least significant differences test (LSD) at 5% (p ≤ 0.05) probability 203
level. 204
Result 205
Isolation and Characterization: 206
A total of 255 bacterial endophytes were isolated from leaf, stem and root section of 207 both cultivated and wild rice plant. About 70 different isolates were selected on the basis of 208 their varying morphological characteristics. Bacterial endophytes were characterized 209 biochemically, 53 isolates were found to be gram-positive and 17 gram-negative. Thirty-three 210 isolates were positive for starch hydrolysis (amylase producers), 15 isolates were found 211 positive for casein hydrolysis (protease producers), 41 isolates were catalase producers, 14 212 citrate utilizers, 35 malate utilizers, 22 nitrate reducers, 33 H2S producers and 46 gelatinase 213 producers ( Table 1) . 214
Isolates were further characterized at the molecular level using 16S rRNA 215 gene sequence data, 70 different bacterial endophytic strains were identified and submitted to 216
GenBank Database and GenBank accession numbers obtained ( Table 2) . A phylogenetic tree 217 was constructed using the 16S rRNA sequences (Fig 1) and the evolutionary history was 218 inferred using the Neighbor-Joining method in MEGA6. The bacteria isolated in this study 219 belonged to 3 major phyla, viz., Firmicutes (57.1 %), Actinobacteria (20.0 %) and 220 Proteobacteria (22.8 %). Isolates from cultivated rice and wild rice were grouped together as 221 they share the same phylogenetic origin. Gram-positive bacteria and gram-negative formed 222 two major independent clusters, Cluster I and Cluster II respectively. were the genera isolated from plant parts of wild rice ( Fig. 3(a) Cellulosimicrobium cellulans, and Stenotrophomonas maltophilia were found to be dominant 252 species occurring in most plant parts of wild rice (Fig. 3(b) . 253
Screening of isolates for plant growth promoting properties (PGP) 254

Phytohormone Production 255
Indole Acetic Acid (IAA) 256
The production of IAA is an important property of endophytic bacteria which aid in 257 promoting plant growth. In vitro screening for IAA production revealed a substantial 258 variation in the range of IAA (2.33 -28.39 μg/ml) production among the 35 isolates that 259 produced the phytohormone (Fig. 4(a) ). The isolate, Microbacteriaceae bacterium RS01 11 260 produced significantly (p ≤ 0.05) higher amount of IAA (28.39 ± 1.33 µg/ml) when compared 261 to other isolates. 262
Gibberellic Acid (GA) Production 263
Twenty four isolates showed the ability to produce gibberellic acid (GA) that ranged 264 between 7.94 -67.23 µg/ml (Fig. 4(b) ). The isolate Microbacteriaceae bacterium RS01 11 265 also produced significantly (p ≤ 0.05) higher amount of gibberellic acid (67.23 ± 1.67 µg/ml) 266 when compared to the isolate Microbacterium testaceum LP21 R02 that produced the least 267 (7.94 ± 0.56 µg/ml). 268
Mineral Solubilisation 271
Phosphate Solubilization 272
Bacterial endophytes were screened for their ability to solubilize phosphate which 273 revealed 35 isolates as potential phosphate solubilizer. Quantitative analysis of phosphate 274 solubilizing abilities of these bacteria varied between 6.8 and 81.70 µg/ml (Fig. 5(a) ). 275
Phosphate solubilization activity was shown significantly (p ≤ 0.05) higher in Bacillus 276 subtilis RHS 01 (81.70 ± 1.3 µg/ml) followed by Brevibacillus agri RS01 05 (60.75 ± 0.24 277 µg/ml). 278
Potassium Solubilization 279
Of the seventy isolates, ten isolates were found to be potential potassium solubilizers 280 ( Fig. 5(b) ). The solubilizing efficiencies of the isolates ranged between 17.67 -81.33 µg/ml. 281
Microbacterium testaceum MK LS01 (81.33 ± 0.58 µg/ml) and Bacillus cereus RHC 13 282 (79.66 ± 1.67 µg/ml) had significantly (p ≤ 0.05) higher ability to solubilize potassium while 283
Bacillus pumilus RHS 06 showed the least ability to solubilize potassium (17.67 ± 0.45 284 µg/ml). 285
286
Zinc Solubilization 287
The bacterial isolates were inoculated in theTris minimal agar medium containing two 288 different insoluble sources ZnO and ZnS of Zn at 0.1%. However, the endophytic isolates 289 could solubilize only ZnO. The solubilization efficiency of the isolates was calculated by 290 measuring the diameter of the colony growth and the solubilization zone. Zinc solubilizing 291 efficiency of the isolates ranged between 110 % and 157.50 % (Fig. 5(c) (Fig 5(c)) . 295
Siderophore production 296
For the initial detection of siderophore, bacterial endophytes were grown in modified 297
Fiss minimal medium under low iron conditions. Fourteen bacterial endophytic isolates 298 produced siderophore (Carson et al., 2000) . This was further confirmed by CAS shuttle assay 299 in which siderophore production was calculated in terms of percentage of siderophore units 300 (Fig. 6) often these microorganisms are studied as a collective group and endophytes colonizing indifferent parts of a plant are rarely being analyzed. The study of microbial community in leaf, 370 stem, and roots showed a difference in the microbiome of cultivated and wild rice. The 371 microbial load in the wild rice was significantly less than the cultivated rice indicating the 372 difference in their habitat throughout influence endophyte diversity. Wild rice is mainly 373 found in the waterlogged marshy soils where abiotic stress is common, while cultivated 374 varieties are traditionally grown with all the required nutrient supplements. Moreover, the 375 cultivated rice seeds come from different locations which also influence upon the endophytic 376 bacterial diversity. 377
The genus wise classification showed wild rice was mainly dominated by Bacillus, 378 Bacillus pumilus, which is dominant in all three parts of the plant in cultivated rice but only 406 leaf specific in wild rice. 
05%). Endophytic bacteria Bacillus barbaricus isolated from 480
Zingeber officinale was reported to produce siderophore (GINTING et al., 2013) . 481
Siderophore production is also shown by rhizospheric bacteria Bacillus barbaricus (21%) and 482
Pseudomonas fluorescens (76%) (Gupta and Gopal, 2008). 483
Increase application of PGPB can be seen in sustainable agricultural practices for 484 growth enhancement and increased crop yield (Kloepper et al., 1991) . In the present study, 
